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Subiectul I.......................................................................................................20 puncte

1) A: Cu  ...........................................................................................................................................1 p
identificarea substanţelor X = H2SO4, Y= NaOH, Z= NH3 .................................... ...3substanţe x 1p=3 p

Cu  +  2 H2SO4 → CuSO4  +  SO2 ↑ + 2H2O
CuSO4  +  2NaOH → Cu(OH)2 ↓  +  Na2SO4 

     Cu(OH)2  + 4NH3 → [Cu(NH3)4](OH)2                ..............................................3 ecuaţii x 2p = 6 p 

2) CNH3 = 0,25 mol∙L-1       ………………………………………………………………………….1 p

Concentraţiile la echilibru: [NH3] = 0,2478 mol∙L-1

                                            [OH-] = [NH4
+] = 2,17∙10-3  mol∙L-1 …………………………………5 p

                                            [H3O+]  proveniţi din disocierea apei pentru care K =  [H3O+] ∙[OH-] = 

10-14,  iar   [OH-] = 2,17∙10-3  mol∙L-1                  [H3O+]  = 4,608∙10-12  mol∙L-1 …….…………..…..4 p

Subiectul II........................................................................................................25 puncte

A. 1) ecuaţia reacţiei care are loc .......................................................................................................1 p
          nr. moli HCl = 0,6• 10-3

              masa de Al = 5,4• 10-3 g ............................................................................................................1 p
          V = 2• 10-3 cm3 ......................................................................................................................... 1 p
                   R=0,25 cm.................................................................................................... 1 p
          A= 2π R(I+R)= 0,4 cm2............................................................................................................ 1 p
      2)   ecuaţia reacţiei care are loc  ...................................................................................................1 p
            R=0,485 cm ............................................................................................................................1 p
           masa de cupru 43,18• 10-3 g ; 6,75• 10-4 moli Cu
           volumul de Cu consumat=0,3 cm3

                 6 picături HNO3.......................................................................................................................3 p
                                                                                                                                 __ 
B. a) NH4Cl în stare de vapori este un amestec echimolecular de NH3 şi HCl cu M = M NH4Cl /2
                        t 0C

 ( NH4Cl →  NH3 + HCl  )….………………………………………………………………………5 p
     b)  0,371 g K;    5,72 ∙ 1021 atomi K
     6,86 ∙ 1017 izotopi 40 K ………………………………………………………………………….5 p
C.        3,44 L sol. HCl 1M ………………………………………………………………………..5 p
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 Subiectul III..................................................................................................... 25 puncte

A. a)    56  g N2 ………………………………………………………………………………….5 p

 b)   36,1 g/mol ……..............................................…………………………………………….5 p

 c)   pCO = 6,048 ;      pCO2 = 8,512 ;        pN2 = 2,239....……………………………………...…5 p 

B. a) CH2SO4 =     sau     CHNO3  = ........................................................………5 p

  b) CHNO3  = 80 %   (CH2SO4 = 100%) ……………………………………..…………………….5 p

 Subiectul IV............................................................................................... 30 puncte

A.  C1: CoCl2 ∙ 6H2O;  C2: CoCl2 ∙ 4H2O;  C3: CoCl2 ∙ H2O ……………....3 formule x 2p=6 p

B.   CoCl2 + 2NaOH → Co(OH)2↓ + 2NaCl          .................................................................3 p

Fie 100 g sol.: 30 g NaCl
                        10 g NaOH
                        60 g H2O   

Conf. ec. :   md CoCl2  = 33,33 g,     md NaOH = 30,5 g              

msNaOH= 30,5 ∙ 100 / CNaOH  =    ms CoCl2 = 33,33 ∙ 100 / CCoCl2 

60g H2O = 

        CCoCl2   = 53,58%;       CNaOH  = 49,16% .....................................................................10 p
C.   m CoCl2•6H2O =61 g

      ms =61,915g              mH2O = 0,915 g                  ................................................................  6 p

D. mCo(OH)2 = 23,85 g ................................................................................................................. 1 p

E.  Rap. molar CoCl2  : H2O = 1 : 6,20

Rap. molar NaOH : H2O = 1 : 3,35.. ............ .......................................................................4 p

 

Barem elaborat de Rodica BĂRUŢĂ ,  profesor la Colegiul Naţional „Horea, Cloşca şi Crişan”, Alba Iulia
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